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(71) We, Mahay & Qe, a French 
Company, of 10, rue des Pres— 20, rue 
Charles Infrolt. 94400 Vitry, Sur Seine. 
France, do hereby declare the invention, 
for wWch we pray that a patent may be 
granted to us, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement : — 

This invention relates to a complete 
prostheses for the hip-joint 

Many full hip-joint prostheses already 
exist, which are usually referred to by the 
name of the surgeon who designed them, for 
example, the Merle d' Aubigne prosthesis, the 
Thompson prosthesis, and the Mac Kee 
prosthesis. 

These comprise a cephalic part which is 
fixed in the femur and a cotyloid part which 
is fixed in die hip bone. 

This fbdng is generally carried out with 
the use of cement, the bone being processed 
to provide a housing suitable for the shape 
of the prosthetic part, the said part being 
fixed in the said housing by cement 

This solution has an important disadvan- 
tage due to the fact that fiie cement reacts 
on the bone tissue. 

It has already been proposed to provide 
prostheses without cement for the femur 
piece of the cephalic part, this piece being 
smooth and inserted just as it is in the bone. 
But in tlmt case the formation of bone 
callus must be awaited before the prosthesis 
is allowed to take any load, and this is very 
long (up to sue or eight months) and in- 
volves very difficult re-education work. 

The present invention has as its aim to 
provide a complete hip-joint prosthesis 
whereby these disadvanta^ can be ob- 
viated, and more particularly a complete 
prosthesis the fixing of which in the bone 
does not require the use of any cement and 
which can be subjected to load almost im- 
mediately. 

According to the invention there is pro- 
vided a complete prosthesis for the hip- 
joint, comprising a cotyloid part adapted to 
be inserted in the hip bone and a cephalic 
part adapted to be inserted in the femur, 
die cephalic part fitting into the cotyloid 
part, in which the cephalic part comprises 



a femur piece having a cylindrical extern- 
ally heliodly threaded shank portion adapted 
to be screwed into the medunar canal of the 
femur and a head part having a base mem- 
ber die underside of which has ai bearing 
surface adapted to abut against a bone sur- 
face prepared in corresponding manner, 
the base member having an arm terminating 
in a part spherical head for insertion into 
die cotyloid part and a sleeve depending 
perpratdicularly from and eccentric with re- 
spect to the bearing surface, die sleeve fittmg 
in a bore of the same cross-section provided 
in the femur piece, and means bdng provided 
for securing the femoral part to the cephalic 
head part 

Preferably, the cotyloid part is externally 
cylindrical and screwthreaded so that it can 
be inserted in the bone by screwing, and 
comprises a plane bearing surface perpen- 
dicular to the axis of the screwthread, this 
surface being intended to abut against a 
bone surface prepared in a suitable way. 

Prefembly, the cotyloid part is made of 
metal and is lined internally widi a cup 
made from plastics material held in posi- 
tion by an annular portion inserted in a cor- 
responding groove of the cotyloid part. 

Convemenfly, the cotyloid part is formed 
with a screwthreaded wall of smaller height 
than the total height of the part, the un- 
screwthreaded end region of the part being 
dome-shaped. The cotyloid part may have 
an external bearing shoulder with a diameter 
larger dian that of the screwthreaded wall. 

fii a preferred embodiment of the inven- 
tion at least one bore is provided oblique 
to the longitudinal axis in the cotyloid part 
for receiving one or more screws which is 
or are adapted to penetrate into a thick 
portion of the hip bone to which the part 
is to be fixed. 

An embodiment of the complete hip-joint 
prosthesis will now be described by way of 
example only with reference to the accom- 
panying drawings wherein: 

Figure 1 shows a lateral exploded view of 
the cephalic part of a prosthesis according 
to the invention; 

Figure 2 shows in side view the cotyloid 
part. 
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Figure 3 and 4 show longLtudinal sec- 
tional views of the same prosthesis parts re- 
spectively; 

•Figure 5 shows a section taken along the 
5 line V—V of Figure 3; r: ,^ 

Figure 6 shows in section the prosthesis 
put in position in the bones of a hip-joint 

Referring now to the drawings in detail 
the complete prosthesis according to the in- 

10 vention comprises a cephalic part (Figure 
1) and a cotyloid part (Figure 2). 

The cephalic part (Figures 1, 3 and 5) 
is formed of a femur piece having a shank 
1, which is screwtilireaded at its lower por- 

15 tion with a high relirf screwthread 2. In 
the upper portion of the shank 1 there is 
provided a recess 3 havmg a cross-section 
in the form of a regular polygon or the 
shank is formed with grooves providing de- 

20 teat elements in which a cephdic head part 
5 fits by means of its correspondingly shaped 
sleeve 6. In the example illustrated the 
; cross-section of the recess 3 is octagonal 
, and the cephalic part can take up dght dif- 

25 ferent angular^ositions rdativdy to the 
femur piece! , The cephalic head part 5 also 
comprises a base member having a bearing 
surface 7 which is perpendicular to flie axis 
of the shank L Extending from^ the base 

30 member is an arm terminating in a part 
spherical head. In an alternative arrange- 
ment (see iFigure 6) the bearmg surface 7 of 
tiiB cephalic head part 5 may be provided 
with radial .detent elements 22 which en- 

35 gage with corresponcUng detent elements on 
, the upper face of the shsmk l. 

A screw 4 connects the diank 1 of the 
femur .piece and cephalic head part 5 to 6ne 
, another so that fhey are locked togcfther. 

40' the cotyloid part (Figures 2 and 4) is 
formed of a short screwthreaded cyhndrical 
portion 8 surmounted by a dome 9, the 
assembly being formed with an internal part- 
sphericai recess 10 lined with a cup i r of 

45 plastics material. . 
The cup 11 comprises an annular projec- 
tion 20 correspondmg to an annular groove 
of the part-spherical recess 10, which en- 
sures the retaining pf the cup 11 after it has 

50 been force-fitted into position. 

Lateral bores 12 can be provided for the 
passage of fixing screws into the hip bone 
at the regions where tie hip bone has por- 
tions of extra thickness. 

55 As Figure 6 shows, the cotyloid part can 
comprise an abutment shoulder 24 which 
bears on the. external face of the peTvis. 

The rear face 13 of the screwthreaded 
portion 8 forms a retaining abutment for 

60 the cotyloid part which also comprises 
longitudinal grooves 14 for positioning it by 
screwing, by means of a tool provided with 
engaging elements which are inserted in the 
grooves. An equivalent '^rangement would 



be to provide holes in the shoulder 24 shown 65 
in Figure 6. 

~ The fitting of the prosthesis is illustrated 
in Figure 6 where the hip bone 16 is intern- 
ally screwflireaded at 15 over a heigjit equal 
to that of the externally screwthreaded por- 70 
tion 8 of the colloid part. At tiie bottom 
of the internal screwtiiread a cup-shaped 
cavity 23 is bored out in which Ae dome 
9 is located. The cotyloid part of the 
prosthesis is then put in position by screw- 75 
ing until its rear face 13 comes to abut 
against the corresponding face of the bone. 
If necessary, oblique locking screws can be 
Inserted in the lateral bores 12 (see Figiure 
4) and a shoulder 24 can bear against the 80 
surface of fiie bone 16. 

The medullary channel 17 of the femur 
18 is drilled and internally screwthreaded 
with a screwthreading corresponding to that 
of the shank thread 2 of the cephalic part 85 
and the end 19 of the femur is sawn per- 
pendicularly to the internal screwthreading 
so as to provide a, bearing surface for the 
bearing surface 7 of the cephalic head part 
5. The latter is inserted in the shank 1 of 90 
the femur piece at the selected angular posi- 
tion and fixed by the screw 4. 

It should be noted that the cup 11 of plas- 
, tics material can be shaped so as to provide 
a prosthesis of the retention type, i.e. the 95 
cup 11 is slighfly smaller than the diwneter 
of the ball shaped head of the cephalic h^ 
parts. The ball shaped head must therefore 
be located in the cup 11 by force so that it 
is retained therein. . ) . loo 

The foregomg description shows that the 
invention provides a full hip prosthesis the 
fitting of which does not require any cement 
and allows load to be accepted immediatdy, 
the forces being transmitted by the surfaces 105 
at which the parts bear on the bones. 

The prosthesis, has rdativdy litfle harm- 
ful effect on the bones, more particularly the 
hip bone, because of the shallow-depth 
screwtiireadmg Jot the cotyloid part sur- 110 
mounted with ite dome. 

The construction of the cephalic part pre- 
, vents the rubbing together of metal surfaces 
whilst utilising the strengfli of metal. How- 
ever, it is possible within the framework 115 
of the present invention to medce the cephalic 
part from a block of plastics matmal. The 
diEuneters of the cotyloid spherical cup and 
cephalic head part are preferably identical 
for prosthetic parts having different dnnen- 120 
sipris (for example 35 mm), and likewise the 
dimensional characteristics of the sleeve 6 
recess 3 and screw 4. Thus the parts 1, 5 
and 4 are interchangeable and match with 
one another whatever the other dimensions. 125 
In this way the surgeon can sdect for each 
patient the most suitable size shank of a 
cephalic part, and cotyloid part from a wid 
range of prosthetic parts which can be pro- 
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duced having; the .''same number of pieces 
or moulds. 

. The prosthesis is. particularly strong be- 
cause of its - construction and the arrange- ^ 

5 ment of the bearing surfaces perpendicular 
to the axis of the shank ensures die best pos- 
sible transmission of forces. 

The prosthesis will preferably be made of 
chrome-cobalt alloy, but any suitable alloy 

10 may be used. 

Although in die foregoing description the 
sleeve 6 and the recess 3 have been given 
a polygonal (octagonal) cross-section, it 
would be an equivalent arrangement to make 

15 them in the form of grooved cylinders or 
cylinders with longitudinal splines or with ; 
detent elements 22 on; the engaging bearing 
surfaces which are peipendicidar to the axis 
of the shank. Any known means lor kllow- 

20 ing the shank 1 and the cephalic head part 
to take up a large number of possible angu- : 
lar positions relatively to one arioflier with- 
■ but rotation bemg possible after fitting is to 
be considered as an equivalent ; - ^ 

WHATWECLAIMIS: — 

1. A^ complete prosthesis of the hip 
joint, comprising a cotyloid part adapted to ^ 

. be inserted in &e hip- bone and a cephalic 

30 part adapted to be inserted in the femur, 
the cephalic . part fitting into ' thevco^loid 
part in: which the cephdic psut comprises a 
femur piece having a cylindrical externally 
heKcally threaded shank portion adapted to 

35 be screwed into the: medullar icanal of the 
femur and a head part having a' base mem- 
i ber the underside ' of ^ which^ has a bearing 
surface adapted to abut against a bone sur- 
face prepared^in corresponding naanherV the 

^ base, meniber' having an arm tefmihatirig in 
: a part ^spherical head for insertion into the 
cotyloid part and a sleeve depending per- 
pendiculaxiy from and eccentric with respect 
'•■ to the bearing surf ace, - the sleeve fitting in 

^5 a bore of the same cross-section provided 
in the femur piece/ anid means being pro- 
vided for securing the femoral part to the 
cephalic head part. ' * 

2. A prostiiesis according to claim 1, in 
which the cotyloid part has an externally 
screwttureaded cylindrical wall, adapted to 
be inserted in a hip bone by screwing, and 
a plane bearing surface perpendiculaLr to the 
axis of : the screwthread. ' adapted , to abut 

•^^ apinst a prepared bone surface. 

3. Aiprosthesis according to daim 2, in 
which an internal surface; of the cotyloid 
part is lined with plastics material. 

4. . A prostiiesis according to claim 3. in 
60 which the cotyloid part is made of metal 

and the lining is a cup -of plastics material 



held in position by an annular portion in- 
serted in a corresponding groove of the metal 
cotyloid part 

r 5.V A prosthesis according to any of 65 
claims 2 to 4 in which the screwthreaded 
wall of the cotyloid part has a height less 
than die total height of the cotyloid part, the 
iihscrewtfareaded end region of the part be- 
ing dome-shaped ' 70 

6. A prosthesis accofdipg to ' any of 
claims 2 to 5 in which the cotyloid part is 
formed witii a bearing shoulder at one end. 
the diameter of which is greater than that 

of the screwflureaded wall. 75 

7. ,A prosthesis acWding to any of 
clainis 2 to 6 in which at least one bore is 
provided oblique to the longitudinal axis in 
the cofylpid part for recervihg one or more 
screws is of are a;dapted to penetrate 80 
into a thick portion of ihe mp bone to which 
^theipiw:tis',bbefixed.'-'; ' '^ f'" ■ \ 

^ S: prosthesis' according' to ainy_ of 
clauns^ i 'to : 7 in Which the screwtiAeaded 

: will: of the colloid part is formed iwt^ 85 
longitudihal ^boyes in which the engaging 
elements 6f a screwing tool can be inserted. 

?. : A prosthesis according to daim 1 
wherein the sleeve is mbulai arid^^fe^ co- 
axially ih the'femitpidce. ' ' 90 

■ 10: A prosthesis according to claini 1 
wherein tiie'sedimhg nieans is a screw means 
parsing through the sleeve and sprewed 
into the feniur piece: ' V' v^' :V ' 

11.^ A prosthesiis accbrdm 95 
wherein . the cephdia heSd part indudes co- 
opiefating meaiis ;%r; ; preve^ 
movem^t of this part rdative^^^^^ the fmur 
piece, the iassembly;bdng:locked m the se- 
lected suijgular positip^ 100 
passihg through the sleeve arid being screwed 
irito'tiie femur piece. > ■ 

; 12. A , prosthesis acdording to' daim 11, 

; whereiii fliei co-opfating irieans is provided 
by tile sleeve arid the recess being of sub- 105 
stantially identical polygonal; crdss-sbction. 

13. A prosthesis accorOirig' to claim 12, 
wherein the co-ojperatirig iriteans further in- 

, eludes in one of the cephalic parts which 
cooperate with corresponding detent de- no 
ments in the ottier of the parts. 

.14. A complete prosthesis for the hip. 
substantially as herein described witii refer- 
erice to the accompanying drawirigs. 

For thei Applicants : ' 
LllOYD WISE. BOULY & IIAIG. 
Oiartered Patent Agents, 
' Norman Houise, 
\ 105—109 Strand, 
London, WC2R OAE. / 
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